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Vi ref. V /lettre du 13-4-1970 N / ref GAL WI La Haye 20 April 1970 


Objet: 


Dear Professor Heaps, 

Very many thanks indeed for the two copies of your preprinted 
paper to be presented at the Frankfurt Seminar and for sending a copy 
to Bob Freeman. 

Whoever reads it, he or I or any Canadian participant more 
suitable, the paper is certainly a valuable contribution and will, 

I am sure, be well received at the Seminar. 

The 60 copies for Mr. Schmidt will be distributed to registered 
participants; though he can probably use your section 8.Conclusion (mors 
or less as it stands) as a suwamary for advance circulation included in the 
Seminar agenda. 

With your prompt and efficient action you have, I think, done 
all you can,short of being in Frankfurt yourself! Your absence is 
unavoidable, of course, but your joint paper will certainly be included — 
with your kind permission — in any Proceedings or Report of the 2nd UDC 
Mechanization Seminar, thak we produce. 

With kind regards, 


Yours sincerely, 


Ochece Leal 
GeAe Lloyd, Head age 


Classification Department. 
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AUTOMATION OF A U.D.C. BASED LIBRARY FOR SEARCHING PURPOSES 


by 


D.M. Heaps, L.S. Easton, E.R. MacAllister*, L.R. Pallister 


Department of Computines Science 
University of Alberta 
Edmonton, Alberta 


a Introduction 


Ehismpaper outdines! aypitotrstudy.into the feasibility 
of designing a system to automate card catalog searching in 
a library using the Universal Decimal Classification Ceo. Cl) 
in both batch and on-line mode. The study was carried out in 
the; Department of Computing Science of the University of Alberta, 
in conjunction with the Boreal Institute Library. 

The ipurpese of the sample programs: was to examine the use 
of the U.D.C. in computer searching of the catalog file and, 
merce NGO propose |Chabittiis)feasibiettonautomate all or parts 
of a library system based on the U.D.C. An attempt was made 
to computerize the card catalog as it existed and, therefore, 
nOschanges were made.to-its basic formatinsAlso, sineesthis 
initial study was concerned with the searching of the card 
catalog, no attention was given to a program for handling the 


circulation of books. If desired, such a program could be 


*Systems Analyst, Data Centre, Provincial Auditor, Government 
of Alberta, present address. 
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eaqgaecd. Taimily easily, to the existing programs. 

Dhe unique, feavures, of, the U..D.C..were marginally 
Swibbored pl. whis stage. The only feature manipulated in the 
program was the joining of two.or more U.D.C. numbers by 
colons. A study of the use of: other symbols would. be 
interesting, but was beyond the scope of the current project. 
Peereet Gtscussion, of the U.D.C. is given so that the overall 
Project may. be more easily understood. 

several related studies into certain aspects of the 
mechanization of the U.D.C. are listed in the referfnces 11077) 1372” 
Pies eO ecu was directed by Professor D.M. Heaps. General 
Systems planning and analysis of the Boreal Library was by 


Peon easeon. Programs were written by E.R. MacAllister and 


for. rallister. 


weve Universal Decimal Guarertroevlon (U.D.ce) 

The Universal Decimal Classification is a system of 
classifying information by analysis of idea content so that 
related concepts are grouped and subordinated. I1t was 
originally based on the Dewey Decimal Classification but 
has far exceeded the Dewey system in its Sretrerenthsee? 

it is’an universal classification in that an “attempt. is 


made to include in it every field of knowledge, not’ asa 


patchwork of isolated, self-sufficient specialist groupings, 
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but as an integrated pattern of correlated subjects. 

It is an universal decimal classification, constructed 
on the principle of proceeding from the general to the more 
particular by the (arbitrary) division of the whole of human 
Knowledge into ten branches, each further subdivided decimally 
mo the. required. degrees 

The ten main divisions of knowledge are: 


wUpmecneradsties: methodology, documentation, scripts; 
collection and dissemination of’ information. 

Poros cpny, mevapniysics, logic, ethics, psychology. 
Religion. Theology. 

poclalfsmelencessieineluding statistics, law, education. 
Philology. Languages. 

Pure science, mathematical and natural. 
Applied.Science: medicineyand technology. 

The Arts, including architecture, photography, 
entertainment and sports. 

Literature. 

Geography. Biography. History. 


Oo COQ I™ OUT EW MH 


The ten classes are- subdivided to give a more specific descrip- 
tion of the subject. Usually there are fewer than 10 sub- 
Givisions; however; when there are more than 10, centesimal 
Givusion..is resorted, toj,icor ito shorten, notation, a single 
subject may be spread over several divisions. 

The initial, decimal point of the number is omitted; but, 
im most cases there is a decimal place after every third digit. 
For example, 634.8 is the U.D.C. number for Vines and Vineyards. 
The initial 6 is classified under applied science and the 


leading decimal point has been deleted. 
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Every subject, however long its eee Soe included 
(by application) in a Parent Number, so that the degree of 
precision in classifying may be adjusted to the needs of the 
individual user. For example, 634.8 is included in its 
parent number 634. 

Rach Subject “classified by this system has a particular 
UlD.C. number; the more specific the subject field, the 


7 


longer the number . 


Example: 
6 Applied Science 
63 Agriculture 
631 Agriculture, Agronomy & Farming Generally 
God. 5 Implements, machinery 


ee ae Soil Working machinery 
Gol. 312 Ploughs 


PevOOke 1s Classified according to the particular fields 
OF study that it deals with. Besides being assigned one or 
more of the usual numbers, it may also be assigned regional 
location numbers and/or auxiliary numbers. Some of the common 
eeeiaery numbers include place, time, form, language. Each 
Ge erhese types, of numbers is represented with some“sort “of 


special notation’, (See Table 1) 
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TABLE 1 
a) Symbols for combining main classes. 


+ coordination —- connects two distinct subjects 
discussedstogether 
(or (1) Subordination separates two distinct 
main numbers used to classify one work 

/ connects distinct subjects having consecutive numbers. 


b) Auxiliary classes 


Language 
) form (physical appearance, manner of presentation) 
) political geography 
) race, nationality, ethnological zones ** 
A Shae ne: 


% 
0 


c) Analytical Subdivisions 
—- (or .0): Analytics 
.00 Point of view 
When a book has two or more numbers representing different 
subjects, the numbers can be concatenated using a colon (:) to 
Separate e€ach-_one.. .lo facilitate,the.searching procedure in 
Q@u.ibrary,.the-orders of these.numbers imay be reversed and a 
G@ardq entered.in the-card:catalogue under,each- number. 
Example: 


PARENT LP BEY ORE INET RATS MAL PRL OL Sew SE ED Me TY) 


675.6: (#440) (#440) +675.6. 





Rich, E.E. : 


The Fur Trade and the Northwest to 1857 





** The Scott's Index used in the Boreal Institute employs (* ) 
to refer to boreal regions and ( ) to refer to nonboreal, 
geographic areas. 
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in the classified catalogue there will be a card under 
each number (i.e., (*440) and 675.6) for this book. 


.6 = Fur Trading 
0) - Northwest Territories 


me The Boreal Institute 

The Boreal Institute was established in 1960 by the 
University of Alberta as a separate institution whose purpose 
was "the acquisition and dissemination of knowledge of the 
North", +° 

iy tab tals this ‘aink Chel Borealsainstitute® maintains: 

1) <A library devoted to publications relevant to 

northern regions 

2) An educational service 

3) Grants-in-aid of Northern research. 
une library will be, discussed separately. 

The Boreal Institute provides information to individuals 
or groups interested in some specific aspect of Canada's 
North. This is done both privately by the Boreal Institute 
and through the inclusion, in the University of Alberta 
curriculum, of courses directly related to Canada's North. 

The Boreal Institute gives grants to University of Alberta 
professors and graduate students of many disciplines, mainly 


tor finance field trips into Northern Canada. 
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4, The Boreal Institute Library 
The Boreal Institute Library has approximately 4000 


books and over 5000 documents in addition to reports, 
periodicals, newspaper clippings and maps, all concerned 
with Canada's North or with boreal regions in general. 
Tee Horeal Institute Library was chosen for the study of U.D.C. 
automation because of its easy accessibility for computing 
Seeence.,students and because of the Boreal. Institute's special 
interest in dissemination of knowledge about the North. 
Peeause of ‘the specialized nature of the Boreal Institute 
Library, it uses the Scott's Index variation of the standard 
Universal’ Decimal Classification. Scott's Index: is the-subject 
catalogue produced by the Scott Polar Research Institute of 
Gemeridgee, England. It “is“a' specialized adaption of the more 
meperat U.DLC.; designed to suit the needs of a polar library.?1 
inethe *itbrary, “books -are shelved according to the-U.D.C. 
number. Privately owned collections and fiction are kept 
Beparacve sy, Books are listed “in the 'card* catalogue by UsD-C. 
number (the classed or classified catalog) and by title and 
author. Books having more than one U.D.C. number have a card 
filed under each number. There is also a subject file which 
gives subjects (in alphabetic order) together with their 


corresponding U.D.C. numbers. 
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EGeenould be isuressed, *fer those not conversant with this 
classification system, that entry on subjects leads to the 
Uee.C. number only... The search may then be carried forward 


from the U.D.C. number to the desired books. 


Subject 
Pore 





Books on the Shelf 





Entry points to the 


manual file search Results from the file search 


FIGURE 1. LIBRARY FILE STRUCTURE IN 
BOREAL INSTITUTE LIBRARY 
Pe wet e cardewlti also give the U.D.C. numbers for the 
Meenas ine number by which the book is shelved is underlined. 
Mmbtariy, the author card gives the U.D.C. number and, if 
Meeecocaty, indicates the shelf number. Title and author ¢iies 


aeeenoe aiways found in U.D.C. libraries. 
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resources. 10r tomorrow; a national conference on 


renewable resources. Oct. 23-28, 1961. Queen 
Elizabeth Hotel, Montreal. Ottawa, 1960-61. 
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FIGURE 2. FORM OF CARD WITH FULL 
BIBLIOGRAPHIC RECORD. SHELVING 
SEQUENCE UNDERLINED. 
une Subj;ect card will only give the U.D.C. number to 


which it corresponds and the titles are found by looking up 


the number in the classed catalogue. 
Example: Fur Trading Sd Boas, 


mee subject catalog is divided into two parts:. The general 
subject words and the geographical region subject words. 

As indicated a complete DEDilopraphic record is entered 
under each BipuLoicane section of the total U.D,C. number 
of the book. This applies to both subject numbers and 
auxiliary geographic region numbers which are also listed 
in the classed catalogue. The numbers can be found from the 


Subject catalogue or from a subject list. 
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Pamphlets are stored in a filing cabinet by U.D.C. number 
and listed in the card catalog with the books. Their numbers 
are preceded by PAM indicating that they are pamphlets. 

Bound periodicals, current periodicals and documents are 
stored separately on the shelves in alphabetical order by the 
title (documents are grouped by government or university). 
Since they are not classified or catalogued, the only way 
to search on periodicals and documents is by the title of 
the periodical or by country or department for documents, and 
eeeov out noOr.. subject., or,.in.Ghe caseof periodicals,, .by 
mende -of. the article. 

Mapa uace slored, dinslarce scapinets,.designed .for this: purpose. 
Most of the maps are not labelled and very few of them have a 
Perresponding card in the catalog. .There, is no complete, list 
of the library's maps. 

The newspaper clippings are filed in a large cabinet but, 
Geeeemoecnere 15 .n0 filing or indexing system.... Therefore, it 


is difficult to find a newspaper clipping. 


dee using the. Programs 


The feasibility study involved the writing of two sets 
of Wproprams’: 

(1) to create and maintain cross reference files from 
the subject card file and U.D.C. classed card file. (See 


Figure 1 and 2). 
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(2) to search these files for a library user. 

For-the..development of the first set of programs a complete 
Tite of the subjects must be maintained to supply the U.D.C. 
numbers referenced by the library books. The bibliographic 
record file is used to create separate title and author files 
feemeerosaerecferencing. in the library files, each book has 
Seeemarave Dbibliographic-record filed under each significant 
Seeuron.ofethe!) total .U.D.Caemumber assigned to»sit., In the 
@eamucer files, the complete bibliographic record is entered only 
Omee ang a separate newly generated number file indicates 
all U.D.C. references. (See Figure 3). 

The searching programs allow the user to search 1) for books 
by a given author, title, subject or U.D.C. number, 2) to search 
for U.D.C. numbers by a given subject or 3) to search for 
pumeces Dy a given U.D.C. number. If a book, has more than one 
author, any single author will give the book. If a book has 
several U.D.C. numbers, any combination of these numbers (ie. 
the numbers singly or joined by colons) will locate the book. 

The searching programs include one set for on-line processing 
and one for processing of batch queries. In a full time operating 
system the choice of which system to use or to implement would 


be made after a study of the library's requirements. 
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tne Tile search referenced by search 
the computer 


FIGURE 3.. COMPUTER FILE STRUCTURE 
AND SEARCH 
Meee queries are made directly by: individuals from the library, 
the on-line system is a quick and easy method. If the library 
Seaiit are doing: the searching on behalf of outside users, the 
Datch system, although slower, gives more information. Unless 
the search *results are to be used immediately, the batched 


results are easier to refer to later. 


5.1 The On-line System 


The program begins by printing ENTER COMMAND. The user 


then types a command of the following form: 


COMMAND OPERAND 
Aurhor Author's name 
Title Title 

Number LoD Sr U.D.C. Number 
Subject Subject word 


Halt 
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bince only the first letter of the command is checked by the 
program, an A, T, N, S or H followed by a blank space and 
the operand is sufficient to initiate the correct searching 
sequence. HALT (or H) indicates the engeor all user questions. 
In the examples given below, lower case indicates user commands, 
upper case indicates computer responses from the terminal. 

When searching on a subject, the user enters SUBJECT (or S), 
a blank space and the subject word or words. The computer 
responds with CANNOT FIND SUBJECT WORD OF if the term 
Peemouennethersubjectrcatalogue or with the U.D.C. number if 
fesse bentae word given is part of more than one catalogue 
Pmery,fail entries are listed. 


Example: 


FNTFR COMMAND 
s water supplies 
CANNOT FIND SURJFCT WORD OF WATER SUPPLIFS 


FNTFEFR COMMAND 
s water suonly 
UNC NUMRFR IS 628.1 


ENTER COMMAND 


Ss north 
MORE THAN ONF SHRUJFCT WORD WAS FOUND FOR NOPTH 
NORTHERN HEM] SPHERE ez.) 
NORTHWEST TFRRITORIES (*h 40) 


When searching on an author or a title the user enters the 
search type (Author or title), a blank space and the author's 
name -or the book's»title. If they aré not found in the files, 


the computer responds with CANNOT FIND Laainont NAME OF ‘ 
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Example: 


FPMTOPD COMMAND 


a rich ee 
CANNOT FIND AUTHOR NAMF OF RICH. FF 


it more than, one author is found,on.an,author search, the 
authors are listed and the user indicates which one he wanted. 


Example: 


FANTFER COMMAND 
a brown r 
MORE THAN ONF AUTHOR NAMF WAS FOUND FOR RBROVIN R 
NAMES ARF: 
PROWM PRP YJ F 
BROWN PM RUNMORE 
HET CHONAMEr 1 So PEST RER? 
hrown r j e 
WHAT INFORMATION -LS REOUTRED? 
13 
ACRCIPPFENCE AF PFRMAFRPOAST AT AN APTIC LAVE 


If the author has more than one book listed, the titles are 
Biven and the user indicates which book he wants. 


Example: 


PMTED COMBA BID 
aA Frarichen neter 
1 GHSNEHAHFEL RD LAOHANGMROOKS PSo DESH REM? 
ROvVEntLURES IN THE ARTIC 
ARCTIC ADVENTURE: MY LEFEFOIM TYF FROZEN NORTH 
VAGRANT VIKING: MY LIFE AMA ANVENTURES 
varrant viking 
Hest INFORMATION £S- REQUIRED? 
ai. 1 
N 
92-FRFEUCHEN, PFTER 
FRFEUCHEM, PETER 
VACPANT VIKING: MY LEFF AND. ADVENTURES, 
TeoolLkt ee FROM T4e DAN ESH RY JOMAN HMAMERO, NEW YORK, 
BULL LANAMESSN Ghent a5aeanr 82 2npgm MAPS OM LIMPNCTRAPERS: 
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PRemore than one title is'Tound’ on a-title search, the titles 
are listed and the user indicates which one he wanted. 
Example: 
FNTER COMMAND 
tet aretiec 
Monte THAN ONE’ TITLE’ WAS FOUND FOR ARCTIC 
meres CARES 
ARCTIC ANVENTURF 
meri GeweAlttr RR’ AtHALYSTsS AND FORECASTING 
pert EP TLRS: OFSTRED? 
arctic weather analysis 
WHAT INFORMATION [S RFOQUIRFN? 


SS, Seales) Sto Al 


The computer locates the specified author or title in the 
Gmeee=rererence files and Uses the pointer on the record to 
feeeteoewne DOOkK in the bibliographic record file.. The computer 
Wreteeske £0r a further question by. printing 'WHAT INFORMATION 
IS REQUIRED?'; The user may ask for the complete bibliographic 
Tecora 40 ne. printed by typing ALL or he ay eek ror one 
6f number, title, author or publication information by typing 
eaeeeeeeor o.. ihe user may make only one of the possible 
requests and then the program will request a new command. If, 
say, he would like the number and the title, he must ask for 
the complete bibliographic record. | 

When searching on a U.D.C. number, the user enters NUMBER 
(or N), a blank space and the U.D.C. number (or numbers joined 
by a colon). If the number is not in the catalogue the computer 
responds with UDC NUMBER NOT LISTED . kif the number 


is found, the computer responds with 'WANT SUBJECTS OR BOOKS 
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Pe lEDe’ Peeks Subjects are wanted the computer lists all 
available subject words. 


Example: 


FNTERP ROAMMAND 
NeVelhOPe SS? , 585%) 

BAne SUBJECTS OR BNOKS LISTFD? 
subteacts 

pe MIMRER 1S NOT LISTEN C*ehho) 

BPOPONUMRER FSS55RC38S F1 

SURJECT WORDS AREF: 

FROST ACTION 


If books are wanted the computer will print 'BOOKS BY AUTHOR 


OR BY TITLE?'. The user chooses AUTHOR or TITLE and the 
computer lists the books. 


Example: 


FNTER COMMANN 
n (*3) 
WANT SUBJFCTS OR RANKS LISTEN 
hooks 
BOOKS RY AUTHOR OR BY TITLE 
author 
AIITHUORS APE. 
NMORNENSHKIANN ATTN 
RENTON, PLFRRE 
MEbL, ROP 
TRAM EER, Grew. 
FREUCHEN, PETEP 


The user must then search on author or title if he wants more 


information about a particular book. 


a6 , 7 
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5v2b"The Bat ch System 


When the user works with the on-line system, the connection 
between user and computer is direct. The user can decide what 
further information he wants on the basis of information already 
Peeervyedaq. With a batch system some form of interfacing exists 
between the user and the computer. In this case the inter- 
Pee2ne 15 a2 profiling form on which the user must specify 
the information he wants and the amount of detail needed. 
Because there is no user-computer interaction, the initial 
question must result in more information than is given by 
Peenwou—line search. Default choices are made by the computer 
but more information may be obtained. by specifying options. 

A sample profile is shown in Figure 4. 
Preutes profiling form, the following data is specified: 
(i) Heading - arbitrary user comments which will appear 
as identification on the listing 
(ii) Search type - whether the search is on subjects, 
authors, titles or numbers 
(iii) Terms - the subjects, authors, titles and U.D.C. 
numbers for the search | 
(iv) Options - information, other than the defaulted 
information, required. 


Options are checked but other groups are listed under their 






















be 


ad 


‘ : a 
mogeye dojsa™ 


noktosnrtos odd ,mecteve onti-no ont dtdiw attow tee anv nodW 
~ a ; 
gedw sbitoeb nso tseu SAT .tosatb ak vetuqmoo bans Tees 2emm 
vbsexrts moltdsmtotalt to aktesd ond no aetnsew of fnoltvemiotnl tem 
atetxe anitostiedat to mrot smoa mateve daged 6 AviW Voewe 

' a 
eat . :‘ ‘ 7 ‘ eer 
-tetni oft geso efit al .secduqmes Sad Bae tose sng ee 

_~ 2 - r  * © 7» 
fittseqe teum roeeu soit dokdw no maet se@iitiora SB Se a8 


-bebsena Ifsieh to tnvom& sit bas atdnsw sd nolssnromm 


Us nt oft ,noltosrodnt rotuqmod="98 on al sredd Se 

eH + afin Poe ; rom. } one oe a m te iy ee 

U {YS Pts at Aba iis | 0 FEMIToO Trt e Ton mt giv sox ail Pp te a 

setuqmoo ody yd sbem sts esotondo tiusisd: .dasasee smiiows 
= 

a 

wen f + wo wre Mart DB ahi “oul ion, bw He e 7 . 5 we » y 

SENMOLIGO ANLYILO9g vd Bbenissdo sd Yan noitismrolat g Of 


sivglit ot mwote ef sifitorag 
‘befifosge at sish yntwollot sdd .miet mAeifiera sag 


 téSqqs iliw sotdw sinemnos t9eu yiaididts = ga kbeet 


3 


gnivetl eft ne nottsokiignes? es 
we mo at dorsse odd sedtdedw - sqvd mousse  ( 


atodmun to esidit ,etottives - 

; j Ley 
-0.0.U bone aolsit ,arontus ,atostdpe oft =< sitet ©& 
¢ 


a 


ie 





erodmsn 
BA! 
a OL 


9 
= 


dorsse ods rot 


: no. LS mn 


, ~ 






Bish edd nsdd tonto 


ite ee 
a. tera oo ; 
} . Z iw : 
» 











r 
oe 


=a) f) on 24 
Ce 


18 


appropriate labels. (See Figure 4) - Options may be indicated 
either for the search type or for an individual term. If the 
Suurol 1s speci? ieo for the search type, all terms “inithe 
associated group of terms are given the extra information. 

Tf Ghe option! is specified: for:a term, only the single term 
is given the extra information and all other terms in the 
Broup- are Piven the default information. 

MeesubieGcts are requested, the U.D.C. numbers are found 
Beleey subjyecus given. The option BOOKS.can be checked. 
tereeresults an the listing of any books! having the U.D.C. 
PemeeresrOund tor the subject. lf several U.D.C. numbers, 
apes OundwrOrharsinglersubject query allinumbers are given 
Peete Pequest fOr books 1s ignored. For example, if the 
user requested U.D.C. numbers for the subjects 'weather' and 
‘water sitepties The computer might respond with the following 
printout. 

Example: 
U.D.C. NUMBERS FOR THE FOLLOWING SUBJECTS: 
i WEATHER 
WEATHER AND CLIMATE ipl 25 
WEATHER LORE Sle O08 


WATER SUPPLIES 
NO. U.D.C. NUMBER LISTED FOR THIS SUBJECT 
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Heading OPTIONS rs 
ee) 

Fathisvery’b.RY, Deptrroof o 
Computing Science | ge a 

| va gee a} 

List SEARCH TYPES and associated mn {Arn o of 
TERMS below and check desired 6 ARE So} 
options. If no options are | Pata Bee pied 
checked, the default options Pidgt i B93 Eo 
will be assumed. OS iat beats a 





mearch types | 
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1 SUBJECTS 
erm | 
a Country Planning 
b Seerres 
Cc Water Supplies 
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feoub jects: (a)&(c) default options used. U.D.C. numbers: are 


found. 
(b) default overridden. Books on the subject are 
found. 
2. Authors: (a)&(b) default options overridden. Complete record 
is given rather than just number, title and author. 
3. Numbers: (a) default overridden. Subjects rather than books 


are found. 

(b) default options used. Books by the exact number 
Speci ico are given. 

(c) default overridden. Books by the exact number 
and by any sub-numbers are found. 

td) Uersuln. Upuions used Cas ih {b)). 


Heading identifies output. Additional lines provided as needed. 


FIGURE 4. SAMPLE PROFILE FORM AND EXPLANATION 
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Lf .the ee ievon GButnors ornet Ltdes,.,..the -Y.4D.¢. 
humbers, authors and titles, of all,books..by the author or 
Gitle are Jisted. _On.an author,search, if there is more ,than 
one author by the same name, all books for each author are 
iteaved....The joption,is»that ‘aa complete bibliographic \record 
is given rather than only the numbers, author and title. 
Example: 

ALL BOOKS BY: 
FREUCHEN PETER 
92-FREUCHEN, PETER (*3) 


FREUCHEN, PETER. 
ADVENTURES IN THE ARCTIC 


EDITED BY DAGMAR FREUCHEN. NEW YORK, JULIAN MESSNER, 


383P., ILLUS., MAPS ON LINING PAPERS. 


92-FREUCHEN, PETER- 39-ESKIMO-"(*38) 


91(08):(*3)-1906-08 DANMARKSEXPEDITIONEN TIL GRONLANDS 


NORDOSTKYST- 
FREUCHEN, PETER 
ARCTIC ADVENTURE. MY LIFE IN THE FROZEN NORTH. 


1960 


NEW YORK, HALCYON HOUSE, 1935. XI, 467P., ILLUS., MAPS 


92-FREUCHEN, PETER- 
FREUCHEN, PETER 
VAGRANT VIKING; MY LIFE AND ADVENTURES. 


TRANSLATED FROM THE DANISH BY JOHAN HAMBRO. NEW YORK, 


JULIAN MESSNER, 1953. 422P. MAPS ON LINING PAPERS. 


BOOKS WITH THE TITLES AS GIVEN: 
TOP OF A CONTINENT 
PAM 791.44 PAM (#440) 
WALKER, DEAN 
TOP OF A CONTINENT. 
FUTURE OF THE NORTH 
PAM (*41):330.02 
ROBERTSON, R. GORDON 
THE FUTURE OF THE NORTH. 
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When searching on U.D.C. number, the numbers, title and author 
of books withethe given-U.D.C.«number+areslisted:: |1f SUBJECTS 
is checked as an option, the program lists the subjects given 
forpethe U.D:C; (number rathersthan the books. «If; ALL,is checked, 
the program lists the books (or subjects, if indicated) for 
the number given and for all subdivisions of the number. The 
Ueenen HuUMbenrpmay abe avpure subject number; ea regional 
Humbeéreor, a chain of numbers |joined by colons. .If;the number 
contains a colon, the books listed by both numbers together 
a@ewerven. The subjects are listed for each number separately. 
If no related books are found for one parciuofrtheknumber, 
that part is indicated and no books are listed. When sub- 
divisions are wanted and the number contains a colon, only the 
subdivisions of the last number are checked. 
Example: 
ALL BOOKS WITH THE U.D.C. NUMBER: 
656: (*47) 

mee 350.02. 65620849) 656: (841) - €*41):656 

Ore) 2656 (#49) : 330.02 

eee O7TH CONGRESS. FIRST SESSION. HOUSE... 


TRANSPORT REQUIREMENTS FOR THE GROWTH OF NORTHWEST 
NORTH AMERICA. 
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6. The File Structure 


The system of programs requires two master files which 
muso be updated as books come into the library. The first 
Meee aeiiacing Of subjects and their corresponding U.D.C. 
[feet s. ite entries in this file are kept in alphabetical 
Seeer. ine second file contains the complete bibliographic 
pemoeueor Gach book. These records are,entered only once 
and need not follow any specific order. (eg. Records may 
be entered in the order in which they are added to the 
library). 

From these two master files, the computer makes cross- 
Pererongme tiles of the U.D.C. numbers, titles and authors. 
These files have pointers to the master files. When a 
search is requested, the computer attempts to locate the 
given item in the cross-reference files and from there is 


directed to the master file for all related information. (See 


Figure 5) 


SUBJECT 









4 NUMBER 
FILE 


TITLE 
FILE 


AUTHOR 
FILE 


FIGURE 5: . CREATING THE COMPUTER FILES 
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All records are held on 80 character cards. For the 
subject cards, the subject appears in columns 1-65. The 
U.D.C. number appears in columns 66-80. If more than one 
Subject has a2 particular U.D.C. number, each subject is 
Peeeea Of 2 Separate card: A» search on any of the subjects 
Wow eivesune U.D.C. number, while a search on the U.D.C. 
number would give all subject words. 

Example: 


Pete moligarchy, Theosracy, Aristocracy, 


Plutocracy 
becomes 
Aristocracy B21 .5 
Oligarch Sy 2s Be 
Plutocracy Beck 
Theocracy SEAS 


Seemnee ipl iographic record file, the record is divided 
into numbers, author, title, and extra bibliographic inform- 
ation. Each part is on a separate card and may be extended 
Onto &@ second card if necessary. If the book has more, than 
ONG m@uchor,, cach, author must be listed on a separate card. 
Column 1 ofeach) card contains: an N, A, Toor, B to distinguish 
the type of information contained on the card. The inform-— 
ation is given in columns 4-79. Column 80 of each card, 
except the last card of the record, coritains an x to indicate 


the continuation of the record to another card. (See Figure 6) 
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eer s  50e.7 eal) 350.02 63° 039.2 626.1 634 711 
- Resources for Tomorrow 

B A national conference on renewable resources. Oct. 23-28, 

B 1961. Queen Elizabeth Hotel, Montreal. Ottawa, 1960-61 

B wun. e7em. 


FIGURE 6. DATA CARDS 


On tne number card of the computer bibliographic record, the 
Peree Number given is the number under which the book is 
sheived. It corresponds to-the underlined number on the 
Catalogue cards in the library. The other numbers may occur 
in any Order or Combination. In the example below, both forms’ 
represent the number arrangement of the catalogue card shown 
Peeeteure c. Ihe numbers are separated and checked for 
Gupiication before being added to the cross-reference number file. 
(See Figure 7) 
Example: 


N Breet se 5Uc, , (a) «6550.02 63. .639.2 xX 
N Bete 635 71 X 


is the same as 
meer, 0613-502 .7 502.7:061.3  €2%41) :33..025 x 


N Se CrHi) O39 ;e:0841) 628.1: (841) 634: (F41)x 
N 711: (#41) 


Three cross-referencing files are created. These are: 
a number file, an author file and a title file. The author 
and title records are kept separate to eliminate confusion 


about whether a particular book is by an author or about 
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him. These files are kept in strict alphabetic order. 
(See Figure 8) 

mncanumberertle cards contain the U.D.C. number,. 
folvowed by pointers toithe subject file and the bibliographic 
emo ortte, the U.D.C; number is in cotumns 1-10 and is 
left justified. Columns 11 and le contain a two digit 
number (the subject counter) which indicates how many 
Subjece file entries have been assigned the number. Following 
Siie is a mMiximum of seven 3 digit numbers giving the location, 
Mpeeeenyec. Tiley (Ofemthe .recordshreferencing the U.D.C. 
number. Columns 36-28 have a three digit number (the book 
counter) indicating the number of books in the bibliographic 
Peron aertd boowhiich-have-that-—U.D.C.-numberi— It is followed 
by a maximum of fourteen 3 digit numbers giving the location 
SeeeieoooKs’ records*insthe bibliographic file. Bécause 
aor cs -are—of-fixed—length,-the-—counters-are of little 
real value. When working with a large number of books, 
the number records, as described, would be inadequate and 
variable length records would be used. With variable 


length records, the counters would become important Ie Ee 
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1 65)F 66 80 


| SUBJECT [ube NUMBER | 


subject .Records 
lin wl 80 1 y 80 Js, 4 80 


N UDC NUMBERS iA AUTHOR ay CLTLE 
|B PUPDISHER, DATE OF PUBLICATION, ETC. | 
he eta 


Bibliographic Records 


FIGURE 7. MASTER FILES 





1 eld. 12,13 35,36, 38, 39 
UDC NUMBER | SUBJECT POINTERS| BIBLIOG. POINTERS | 
NUMBER RECORD ¢éounter of subject counter of biblio. pointers 
pointers 
1 The 7 80 
| AUTHOR | POINTER | 


AUTHOR RECORD 


1 sdoee ay, 80 


TITLE | POINTER | 


TITLE RECORD 


FIGURE 8. REFERENCE FILES 
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On auvhnor file cards, the author's name appears in 
columns 1-76 of the record. Columns 77-80 contain a four 
digit number which points to the location of the book's 
Perora ain svne bibliographicyrecord #itew Each reference 
is ¢ontained on a separate record, resulting in many authors 
having more than one record. Putting all of an author's 
Peterences ona single record was tried but the time saved 
in searching did not; offset the time lost when meee ans 
Piemeuewors1 ile, Ona system used strictly for searches 
Orewiere 12ie Space is at a prembum, the practise of placing 
feet eter ences tO 4 Single author on a single record becomes 
the cheaper alternative. 

eee errer ecords, as or aucvnor records, the title 
appears in columns 1-76. The pointer to the bibliographic 
record file appears in columns 77-80. Leading 'A's and 
"THE's are deleted from the title before it is placed in 


the cross-referenced file. (See Figure 9) 
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FIGURE 9. POINTER SYSTEM 


7. Programming Considerations 


The programs were written in FORTRAN to be run in the 
IBM 360/67 computer. The files were kept in direct access 
storage on disk and very little in-core manipulating was 
done. The on-line program made use of CP/CMS (Cambridge 
Monitor System) which was being operated four hours daily 
Gawanwexperumental basis)... The zntroduction of CP/CMS 
to the University of Alberta was a prime motivating force 
in conducting the study. CP/CMS is a time sharing, conver- 
sational system under which many users can initiate, edit 


and execute programs simultaneously. Each user works at a 
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typewriter terminal using a 'virtual' computer - a computer 
which functions like a real computer but is really the 
result of software: simulation... The virtual computers are 
created and maintained by the control program, CP. CP also 
governs the time sharing aspect of the system. CMS operates 
on the individual virtual computers, controlling the 
conversational aspects of the eateniaice! 2 
The programs were: not optimized, aty this stage. ‘In a 
further ,evelopment, they..would be. Optimization of search 
procedures and of, Large fide ‘handling ws) theéewconcern of ‘an 
oy ey, 


associated research group, ati the University of Alberta. 


Their programs would be’ adapted in an extension of this project. 


8. Conclusion 


Because the study used only the entire U.D.C. number and 
ive Goan aspects, conclusions based on results would not 
necessarily be valid when applied to the entire U.D.C. number 
system as found in the: Boreal Institute Library. As indicated 
besew, this investigation will’ come later, 

it* shoulda’ be~ noted, here ,Pnowéver, that” the objection 
sometimes. made to the U.D.C., that is, that numbers aré very 
long, becomes of minor importance in a computerized system: 


LHETHUMDErS =tOsbe-handled aré not™of sSurricient length’ to 
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cause computer difficulty and truncated sections may easily be 
requested. 

The project has now reached the stage where the investigation 
of the complete U.D.C. notation as an "information language" 
may be begun. It is impossible to discuss this approach in 
this paper, but to anyone interested in the full application 
of computers for intellectual assistance in a library situation 
this area of investigation offers the most interesting challenge. 
Papers by Gardin and Freeman in Information in the Language 
5 


sciences” develop parts of the underlying theory. The research 
group at the University of Alberta plans to carry the investigation 
forward in this direction. 

As a result of the present investigation it was generally 
determined that the automation of a U.D.C. based library is not 
only feasible but is a relatively easy task because of the direct 
correspondence between the U.D.C. numbers and their associated 
subjects. To be of practical value, however, an automated 
system should be applied only to a collection that 1s completely 
classified or indexed. In the Boreal Institute Library, many 
queries require searching of periodicals, newspaper clippings, 
and maps. The Library should consider extending its classifying 
to include these constituents, especially the periodicals, 


before investigating the use of a comprehensive computerized 


catalog searching system. 
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Also, a comprehensive system should not be implemented 
before a systems study outlines costs, both of materials and 
personnel. A computerized system cannot be run efficitently 
without adequate provision of backup and maintenance. This 
Drerects Mas mov covered these aspects although they are of vital 
importance. 

ihe project group extends their grateful thanks to the 
Pores noeticute, particularly. to Professor J.J. Bond, Director, 
Seer Mien Oo. Colyer, Librarian, for their invaluable support 


and assistance. 
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